Reevaluation of electrophoresis in the Drosophila egg chamber.
To evaluate the hypothesis of electrophoretic transport of cytoplasmic components, the transfollicle potentials of Drosophila oocytes and nurse cells were measured using improved techniques. We found input resistances 20 to 1000 times higher than those in previous reports. Measurements were made in a large variety of conditions: in external potassium concentrations from 1 to 100 mM, over the concomitant membrane potential range -84 to -23 mV, from developmental stages 5 to 10, and with or without using hemolymph, anesthetics, or collagenase. In all of these circumstances, no voltage gradient was detectable with intracellular microelectrodes from nurse cells to oocyte or between nurse cells. No voltage gradient was detected with external suction electrodes. Our results do not support the electrophoretic theory.